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taken from an under saddle sensor and higher frequencies are taken from a 
sensor situated on the soundboard or face of the Instrument. 

This outcome has been achieved In this embodiment by filtering, or "rolling 
or. the higher frequencies from the under saddle sensor(s) and. conversely; 
filtering the lower frequencies from the soundboard sensor so that only the "top 
end", or frequencies not produced by the under saddle sensor, are transmitted. 
Thus, the under saddle sensor produces the lower, or "bottom end", frequencies 
whilst the soundboard sensor produces the higher, or "top end", frequencies. A 
suitable crossover circuit may be employed to mix the two frequency ranges to 
produce a uniform combined frequency response. 

One aspect of the invention accordingly provides a device for mixing the 
outputs of two sensors including: 

a first input for receiving a signal from at least one first sensor; 

a second input for receiving a signal from at least one second sensor; 

a low pass filter for passing signal components of the first Input signal 
below a first frequency; 

a high pass filter for passing signal components of the second Input signal 
above a second frequency; 

a mixing circuit for combining the signals passed by the low pass filter and 
the high pass filter to fomn a combined output signal; and 
control means for varying the first frequency. 

The first frequency may define the comer frequency of the low pass filter 
and the second frequency may define the comer frequency of the high pass filter. 
There may therefore exist a crossover between the Input signals from the first and 
second sensors at a crossover frequency determined by the corner frequencies of 
the two filters. The first and second comer frequencies are preferably selected to 
provide a substantially unlfomi overall response in the combined output signal. 

The device Includes a control means for varying the first frequency, i.e the 
comer frequency of the low pass filter. Preferably, the variable first frequency has 
a minimum value substantially equal to the second frequency, i.e. the comer 
frequency of the high pass filer. The minimum value of the first frequency is 
preferably set within the range of 300 Hz to 900 Hz and most preferably at about 
750 Hz, although any alternative frequency may be selected. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

Referring now to Figure 1. there is shown a system 10 for recording or 
amplifying a stringed instrument such as an acoustic guitar 12. The system 
includes a first Input for an under saddle sensor 14 (which may be of a 
conventional type) connected to a buffer and pre-emphasls circuit 16. The circuit 
16 also provides, in this embodiment, power gain and low frequency filtering 
below about 60 Hz. The signal is then fed to a variable frequency low pass filter 
18. the comer frequency of which Is preferably variable between about 720 Hz 
and 10 kHz. The minimum comer frequency of the low pass filter 18 corresponds 
to a fixed comer frequency of the high pass filter 24 described below. The output 
of the low pass filter 1 8 is then fed to a mixing circuit 20. 

The system also includes a second input for a soundboard sensor 22 
connected to a high pass filter 24. In this embodiment the high pass filter 24 also 
includes a buffer, power gain and pre-emphasls circuit. In this embodiment the 
high pass filter 24 has a fixed corner frequency of about 720 Hz. corresponding to 
the minimum corner frequency of the low pass filter 18. The lowest crossover 
frequency between the sensors 22.14 connected to the high pass filter 24 and low 
pass filter 18 Is therefore 720 Hz In this Instance. When the comer frequency of 
the low pass filter 18 Is Increased, the effective crossover frequency between the 
two sensors is Increased. A passive treble roll-off filter 26 may also be provided 
to restrict the highest frequency passed to the mixer 20. 

A control means in the form of a dual gang potentiometer 28 is provided to 
control the blend of signals from the under saddle sensor 14 and soundboard 
sensor 22. The potentiometer may be of a rotary type or of a linear slider type, as 
.s often used for electric guitar tone controls. In this Instance, the dual gang 
potentiometer 28 includes two elements 28" and 28" to simultaneously control the 
comer frequency of the low pass filter 18 and the level of the signal from the high 
pass filter 24. 

The system shown In Figure 1 also Includes tone controls 30 Including 
bass, mid and treble controls, however tone controls opfional. Similarly, a gain 
control 32 Is shown In Figure 1 but. once again, this control is not essential The 
output signal Is then provided to an output jack 34 which typically would be 
provided In a side wall of the guitar. 
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1 . A device for mixing the outputs of two sensors including: 

a first input for receiving a signal from at least one first sensor; 
a second input for receiving a signal from at least one second sensor; 
a low pass filter for passing signal components of the first input signal 
below a first frequency; 

a high pass filter for passing signal components of the second input signal 
above a second frequency; 

a mixing circuit for combining the signals passed by the low pass filter and 
the high pass filter to form a combined output signal; and 
control means for varying the first frequency. 

2. A device according to claim 1 wherein the first frequency defines a comer 
frequency of the low pass filter and the second frequency defines a corner 
frequency of the high pass filter. 

3. A device according to claim 2 wherein there exists a crossover between 
the input signals from the first and second sensors at a crossover frequency 
detemiined by the corner frequencies of the two filters. 

4. A device according to claim 3 wherein the firet and second corner 
frequencies are selected to provide a substantially uniform overall response in the 
combined output signal. 

5. A device according to claim 4 wherein the variable first frequency has a 
minimum value substantially equal to the second frequency. 

6. A device according to claim 5 wherein the first frequency has a minimum 
value within the range of 300 Hz to 900 Hz. 

7. A device according to claim 6 wherein the minimum value is about 750Hz. 
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8. A device according to claim 6 or claim 7 wherein the first frequency Is 
variable between the minimum value and about 10 kHz. 

9. A device according to any one of claims 4 to 8 wherein the control means 
further includes an attenuator for varying a level of the signal passed by the high 
pass filter from the second input to the mixing circuit. 

10. A device according to claim 9 wherein the control means simultaneously 
varies the first frequency of the low pass filter and varies the level of the signal 
passed by the high pass filter. 

11. A device according to claim 1 0 wherein a range of frequencies passed by 
the low pass filter Is extended whilst the level of the signal passed by the high 
pass filter is attenuated, and the range of frequencies passed by the low pass 
filter is reduced whilst the level of the signal passed by the high pass filter is 
increased. 

12. A device according to any one of the preceding claims wherein the second 
frequency is within the range of 300 Hz to 900 Hz. 

13. A device according to claim 12 wherein the second frequency Is about 
750Hz. 

14. A pre-ampllfier incorporating a mixing device according to any one of the 
preceding claims. 

15. A pre-amplifier according to claim 14 wherein an under saddle sensor is 
connectable to the first Input of the mixing device and a second sensor, attached 
to a body portion of the guitar, is connectable to the second Input of the mixing 
device. 

16. A pre-ampllfier according to claim 15 wherein the second sensor is 
attached to the inside of the soundboard of the guitar. 
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17. An acoustic guitar including an under saddle sensor, a second sensor 
attached to a body portion of the guitar and a pre-ampllfler according to any one 
of claims 14 to 16, wherein the under saddle sensor in connected to the first Input 
of the mixing device and the second sensor is connected to the second Input of 
the mixing device. 

18. An acoustic guitar according to claim 17 wherein the second sensor Is 
attached to the Inside of the soundboard of the guitar. 

19. An acoustic guitar according to claim 17 or claim 18 wherein a further 
sensor Is attached to another body portion of the guitar and is also connected to 
the second Input of the mixing device. 

20. An acoustic guitar according to claim 19 wherein the second sensor is 
attached to the soundboard of the guitar and the further sensor is attached to the 
rear panel of the guitar. 
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